Reduction of Kiss1 expression in the anteroventral periventricular nucleus is associated with atrazine-induced attenuation of the luteinizing hormone surge in female rats.
Atrazine, a commonly used herbicide, suppresses the luteinizing hormone (LH) surge in female rats, although the underlying mechanism remains unclear. Kisspeptin, encoded by the Kiss1 gene, is a hypothalamic peptide that controls gonadotropin-releasing hormone (GnRH) release from the GnRH neurons. Kisspeptin neurons in the anteroventral periventricular nucleus (AVPV) are involved in regulating pre-ovulatory GnRH and LH surge. To clarify the effect of atrazine on the LH surge in female rats, we investigated its effects on hypothalamic GnRH and kisspeptin. Ovariectomized female rats in a high-dose estradiol supplementation model were orally administered vehicle or 100 mg/kg of atrazine once daily for 5 days. This attenuated the LH surge but did not affect baseline LH levels, with no difference in hypothalamic GnRH levels between the vehicle-treated and atrazine-treated animals. After the fifth treatment, subcutaneous administration of kisspeptin (at 0, 0.1, 1, and 10 nmol/kg) induced a dose-dependent LH release almost equivalent in the vehicle- and atrazine-treated animals, suggesting that GnRH neurons maintain normal responsiveness to kisspeptin. However, Kiss1 mRNA expression levels in the AVPV were significantly reduced in the atrazine-treated animals. Given the normal response of GnRH neurons to exogenously administered kisspeptin, the suppressive effect of atrazine may be explained by suppression of Kiss1 expression in the AVPV leading to the attenuation of kisspeptin release from kisspeptin neurons in the AVPV. Further studies are warranted to elucidate more precisely the mechanism of atrazine's involvement in the suppression of Kiss1 mRNA expression in the AVPV.